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Order Instituting Rulemaking to establish the Rulemaking 07-09-008
California Institute for Climate Solutions

COMMENTS OF THE CALIFORNIA INSTITUTE OF
TECHNOLOGY (CALTECH) ON THE ORDER INSTITUTING
RULEMAKING TO CONSIDER ESTABLISHING CALIFORNIA
INSTITUTE FOR CLIMATE SOLUTIONS

The California Institute of Technology (Caltech) respectfully submits comments to the
California Public Utilities Commission (CPUC) with regard to the University of
California’s proposed California Institute for Climate Solutions (CICS). These
comments also reflect the position of the management of the Jet Propulsion Laboratory
(JPL), a national lab which Caltech has managed for NASA for half a century and which
has more than 100 active research and technology projects with the Caltech campus
faculty at any given time.

While Caltech/JPL endorses the concept of an institute dedicated to advancing the level
of knowledge that can lead to addressing global climate change effects in the most
immediately effective and long-lasting ways possible, Caltech/JPL urges the CPUC to
ask UC to revise its proposal with regard to four critical parameters:

1. Streamline the governance structure and provide for broader representation of
qualified stakeholders such that no one organization represents a majority of
either the governing board, which would hire the director without regard to
her/his affiliation, or advisory panels.

2. Create a peer-reviewed open competition for research and education program
awards, employing successful extant models as guides.

3. Review and revise the budget plan to ensure that it provides for inclusion by all
qualified potential grantees and contractors.

4. Establish outcomes-based performance measures that serve both as an
accountability tool for the institute’s funders and a yardstick of progress for the
institute’s management.

We further urge the CPUC to exhort the UC President to select his proposal-revision
panel from a variety of public and private stakeholders, such that none is represented as a
majority — including UC — on this panel.

Caltech/JPL has a robust pool of talent working on aspects of climate monitoring and
renewable energy sources — including the Power the Planet project, funded by the
National Science Foundation; the Caltech Center for Sustainable Energy Research,
funded primarily by the Moore Foundation; and NASA-funded satellite-based
instruments — more than 50 percent of which JPL is responsible for — that directly
contribute to climate research and global modeling in regional, national, and worldwide
collaborations.



In response to the Commission’s solicitation of responses to specific questions posed by
its staff, Caltech/JPL offers the following comments:

(1) Is there a need for the kinds of research and educational programs outlined in the
proposal?

Yes. Perhaps the most telling public indication of human understanding of the need to
learn more about the causes and effects of climate change is reflected in the 2007 Nobel
Peace Prize’s citation of the work of the Intergovernmental Panel on Climate Change for
its work “to build up and disseminate greater knowledge about man-made climate
change, and to lay the foundations for the measures that are needed to counteract such
change.” California has long led the nation in taking steps to address the quality of its
air, water and soil, thereby attracting to its universities and national labs many of the
world’s best minds in relevant fields of education and research. The value of supporting
evermore sophisticated global climate modeling — as well as advancing the state of the art
of solar-driven fuel synthesis, solar electric generation, and fuel cells using renewable
fuels use, to name just a few examples — is at the heart of humankind’s only realistic
opportunity to find solutions within a useful time scale. As has been noted by Caltech
Chemistry Prof. Nathan Lewis, circumstances — including some of our own collective
making — have created a one-time-only experiment with our environment; failure to solve
the problem will certainly imperil the quality of life, if not the sustainable existence, of
the human species.

(2) If so, should they be centralized in a manner similar to that described in the UC
proposal?

As stated in our introduction, the CICS proposal before the Commission should be the
subject of a qualified-parties’ gathering that would expeditiously craft revisions to the
proposed governance structure, competitive research award system, and budget, with the
aim of creating a more effective, nimble, and broadly representative organization. The
UC President should then report back to the Commission within a period of the
Commission’s choosing, but no more than a matter of a few months. One core CICS
principle must be that representatives of no sector should constitute a majority of the
governing board, which should be tasked to hire the most qualified person to direct the
Institute. The same principle must govern the population of all advisory or review
panels. Fundamentally such a process would better leverage California’s intellectual and
infrastructural resources.

(3) Is the budget identified in the UC proposal reasonable given the goals of the
institute?

Any significant supplementation of funding (such as $600 million over the next decade)
for climate solutions research, education, and training is a plus for Californians. That
said, a rigorous review of the budget’s elements should be undertaken at the same time as
a broader governance structure and a competitive research program are included in a
CICS revised plan.

(7) Are there other funding sources, public or private, that should contribute to the
institute?



The three independent research universities in California (Caltech, Stanford and USC)
compete successfully, sometimes in collaboration with UC researchers, for more than
$1.5 billion per year in Federal science and engineering research funding, and even more
than that amount of Federal funding supports the JPL and SLAC national labs. This
funding, as is the case with UC’s Federal research support, is based on long-established
and thoroughly audited analyses of the real costs of university research, and the same
model should be employed by CICS. Additional research funding is awarded to the three
universities from private sources. The proposed institute would leverage these assets by
promoting additional interaction with the research, education, and training programs at
UC, CSU, and the Community College System.

(9) How should funds be allocated between administration, technological research,
public policy research, and educational programs?

Budget allocations should be one of the key topics for review and revision by the broadly
representative panel that the UC President should convene to revise the proposal.
Primary to such reconsideration should be the establishment of budget practices that
provide fair access and full support for all qualified potential grantees and contractors to
apply for awards.

While a 2006 U.N. report notes that alternative energy and energy efficiency research
commands the lion’s share of global R&D in the inquiry areas identified by the CICS
proposal, more research funding is needed both for renewables and for climate research
and modeling. The latter, which does not yet attract substantial private funding, should
include (a) collecting climate relevant data from satellites, aircraft, and in-situ
instruments; (b) using the data to improve our understanding of regional climate change
interactions and feedbacks; (¢) improving forecasts of regional impacts; and ultimately
(d) developing mitigation approaches and comparing these through simulations and
experiments to guide policy makers. These areas are potentially important investment
opportunities for CSIS: they rely almost exclusively on federal and state funding, and
data released this year by the U.S. Climate Change Science Program shows that inflation-
adjusted Federal funding for climate science is projected to decline in 2008.

(10) How should the proposed governance structure be organized so that that the
Commission maintains enough control to ensure that ratepayer funds are allocated so as
to maximize ratepayer benefits?

We recommend that the governing board include representatives from California who
have responsibility for implementing national climate change monitoring and research
programs, as well as Californians conducting fundamental science research on renewable
low-/no-carbon energy. These representatives will be able to provide insights on national
programs to ensure that the CPUC investments are synergistic with national efforts and
not duplicative.

(11) What performance measures or other general guidelines should be placed on
funding to ensure that funds are used efficiently and in a manner that maximizes
ratepayer benefits?

Besides being a generator of knowledge through publications and a facilitator of
quantifiable education and training activities, CICS should provide regular accountability



reports to CPUC about outcomes derived from its investments. As stated earlier, we
recommend that this issue be one of the four topics to be taken up by a revision panel and
resubmitted to the Commission.

For significant demonstration projects or test beds (e.g., in excess of $50 million), the
institute should utilize a phased development approach that includes system engineering
methodologies: (a) a science-based requirements development phase, (b) a feasibility
phase that identifies major system elements, identifies linkages between requirements,
and performs trade-offs to identify optimal solutions for meeting requirements, (c) a
detailed engineering phase that develops high confidence designs and costs. Transitions
between these phases include formal design reviews. JPL has successfully used these
tools to develop and deploy complex science missions.

Research, development and demonstration projects are typically unique, one-of-a-kind
efforts. In these types of efforts, firm fixed-price contracts frequently do not lead to a
lowest priced system because the “contractor” is forced to add significant cost reserve to
account for uncertainties. In addition, many educational institutions and laboratories are
not able to respond to firm fixed-priced solicitation. We would urge that the institute be
encouraged to utilize contracting mechanisms, such as cost reimbursable contracts, which
will allow all of the State’s best institutions to participate.

(15) What additional priority program areas for research and education should be added
to those outlined in the proposal?

Understanding and predicting regional or California climate change effects will benefit
from the global perspective of satellite observations. In addition to current satellite
measurements of cloud cover, air temperature, humidity, and sea ice cover, there are new
satellite measurements planned in the near future, which will inform researchers, State
lawmakers, and the public. These include the Orbiting Carbon Observatory (OCO)
mission, which will make the first space-based measurements of atmospheric carbon
dioxide with the accuracy and resolution needed to characterize its sources and sinks; the
Aquarius mission, which will provide the first-ever global maps of salt concentration in
the ocean surface needed to understand heat transport and storage in the ocean; and other
planned NASA missions, which will provide satellite observations of soil moisture,
dynamics of ice, and land surface vegetation.

The institute should consider ensuring its programs include an effort that (a) uses these
global satellite assets, along with new regional airborne and ground-based instruments, to
form an integrated strategy for regional monitoring of air, land and water for climate
change; (b) uses these data to improve understanding of regional climate change, improve
regional models, and develop new mitigation approach; and (c) uses simulations,
experimental test beds and a system engineering methodologies to assess the regional
impact of adaptation and mitigation strategies. This integration of observations, science,
mitigation approaches, and analysis of options will provide State lawmakers and policy
advisors with the information they need to assess mitigation options for the State.

The regional monitoring strategy should be developed by first defining observational
requirements (e.g., GHG components, spatial resolution, accuracy, cost) based on inputs
from the scientific community and policy makers. From this, a system engineering
approach should be used to create an optimized observation network design that
integrates in-situ, airborne and satellite data. Following this design and cost estimate, the



institute should incrementally deploy the data collection and integration system, and
make the data readily available to all research institutions in the State to support.
Caltech/JPL is well poised to make such an integrated effort succeed. At JPL alone are
more than 1,000 system engineers and instrument engineers with significant experience
designing and integrating the needed airborne, ground-based, and space-based
instruments to create an integrated monitoring network. With nearly 100 of its scientists
specializing in land, air, ice and oceans, JPL is currently able to use these monitoring data
with university partners to improve climate change models and analyze alternatives to
mitigate climate change in the region.

(16) Given that it is the Commission’s intent to draw on the resources of not only UC,
but also Caltech, Stanford, USC, California State University and the Community College
systems, is the organizational structure described in the proposal a suitable framework to
efficiently and effectively coordinate this kind of broad participation?

The proposed governance structure is too exclusive to take full advantage of all of the
State’s public and independent research, education, and training assets. In our
introductory comments, Caltech/JPL identified four critical principles that should be
embedded in the CICS structure from the start.

(17) How can the Commission ensure that the institute’s educational outreach and
worker training programs reach diverse communities in California?

The Commission can ensure an effective educational outreach program by leveraging the
resources and networks that are already in place through other programs. For example
and in addition to Caltech’s campus-based educational outreach programs, by using
Federal funding JPL has assembled a team of 20 professionals with the sole purpose of
ensuring that educators and students from all geographic areas are engaged in earth and
space science programs. These efforts include bilateral workshops, educator conferences,
visiting educator programs, content development and curriculum development, and
outreach programs devoted specifically to minority education. In 2006, these formal and
informal programs engaged 37,263 teachers and 266,390 students. During the same year,
JPL web videos were downloaded more than 2.5 million times, and audio podcasts were
played half a million times. Furthermore, JPL has created a novel “Solar System
Ambassador Program,” a formal network of some 500 volunteers across the country who
provide outreach support to both students and the general public in their communities.
With minor changes, programs like these can be leveraged to reach even more
communities in California than they already serve.

(18) Ifresearch conducted by the Institute results in profitable technologies or patents,
should some portion of the profits be used to reimburse ratepayers for the cost of the
research? If so, how should this be structured?

The research universities and national labs in California lead the country in transferring
technology to the marketplace, and California directly benefits from this entrepreneurial
activity. Governing this activity is the Bayh-Dole Act, which makes research
collaborations among universities virtually seamless. The addition of a new layer of
regulation on this process would create significant, sometimes insurmountable,
disincentives for the robust research partnerships that redound so greatly to California’s



benefit at present. Moreover, alteration of the current process might well complicate, if
not make impossible, the leveraging of institute support with Federal research funds.

SUMMARY: The science and engineering research resources available at the
independent research universities and national labs in California — as well as the
education and training assets available at the California State University and the
California Community College systems — should make it self-evident that the current
CICS proposal requires revision. California’s public and independent academic
community has been in numerous thoughtful discussions about what revisions would best
address the overly exclusive nature of the present UC proposal, and we appreciate
CPUC’s extension of the party comment period. While we appreciate UC’s expression of
interest in optimizing the CICS concept, one step must be taken to ensure broader
representation, participation, and effectiveness of such an institute:

The University of California Office of the President has indicated strong
support for gathering a broadly representative group of experts to revise and
streamline the CICS proposal, and Caltech/JPL strongly supports this idea
and would welcome an opportunity to participate. This policy perfection
process could be accomplished expeditiously by employing existing
organizational structures and procedures as guides to ensure broad
governing representation, peer-reviewed open competition, a re-examination
of the proposed budget, and establishment of an outcomes-based
performance evaluation mechanism.

As aresult, we urge the Commission to assign the task of streamlining the CICS structure
and broadening its governing and research participation opportunities to include all
qualified researchers, educators and trainers to the UC President, who should be charged
with inviting a broadly representative group of highly qualified stakeholders — with no
sector or organization representing a majority — to make revisions to the CICS proposal
and return to the Commission with an optimized proposal.

Dated November 2, 2007, at Pasadena, California.

Respectfully Submitted,

David B. Rutledge

Division Chair, Engineering and Applied Sciences
California Institute of Technology

1200 E. California Boulevard

Pasadena, CA 91125

626-395-4100

626-793-5373 (fax)
dave.rutledee(@caltech.edu
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